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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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Status 

1 )M Responsive to communication(s) filed on 06 October 2003 . 
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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 32 - 40, 42 - 48, 50 - 54 and 56 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Applicant Admitted Prior Art (AAPA). 

In re claims 32, 45 and 51, AAPA, in Figures 1 - 5F and related text discloses an 
interlayer insulation film 34 formed on a semiconductor substrate 30, the interlayer insulation 
film containing a bit line contact hole 35; a plug 38 formed in the contact hole; and a bit line 42 
including a bit line barrier metal 39 defined on the plug within the contact hole, and a bit line 
metal film 40 formed on the bit line barrier metal and the interlayer film (Figure 4F). 

3. In re claims 33, 45, 46, AAPA discloses a plug barrier metal 36 formed in the contact 
hole; and a plug metal film 37 formed on the plug barrier metal and partially filling the contact 
hole (Figure 4C). 

4. In re claim 34, 47 and 53, AAPA discloses wherein the plug barrier metal is a CVD 
Ti/TiN film (Paragraph 0013). 

5. In re claim 35, AAPA discloses wherein the plug metal is a CVD tungsten film 
(Paragraph 0013). 
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6. In re claims 36, 45, AAPA discloses wherein the bit line barrier metal is a TiN film on 
the plug filling the contact hole (Figure 4E). 

7. In re claims 37, 51 and 52, AAPA discloses a plug barrier metal 36 formed in the contact 
hole; and a plug metal film 37 formed on the plug barrier metal and filling the contact hole 
(Figure 4C). 

8. In re claim 38, AAPA discloses wherein the plug metal film is a CVD Ti/TiN film 
(Paragraph 0013). 

9. In re claim 39, AAPA discloses wherein the plug metal film is a CVD tungsten film 
(Paragraph 0013). 

10. In re claim 40, AAPA discloses wherein the bit line barrier metal is a TiN film formed on 
the plug (Paragraph 0014). 

11. In re claim 42, AAPA discloses wherein the bit line further includes a capping layer 41 
formed on the bit line metal film (Figure 4E). 

12. In re claim 43, AAPA discloses wherein the capping layer is made of a nitride film 
(Paragraph 0014). 

13. In re claims 44, 50 and 56, AAPA discloses wherein a width of the bit line is smaller than 
a diameter of the bit line contact hole (Figure 1). 

14. In re claims 48 and 54, AAPA discloses wherein the bit line barrier metal is one of a 
sputtered TiN film and a CVD TiN film (Paragraph 0014). 
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Claim Rejections - 35 USC §103 

15. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

16. Claims 41, 49 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
AAPA as applied to claims 32 - 40, 42 - 48, 50 - 54 and 56 above, in further view of Wolf and 
Tauber ( Silicon Processing for the VLSI Era Volume 1: Process Technology ). 

In re claims 41, 49 and 55, AAPA discloses wherein the bit line is made of CVD tungsten 
film (Paragraph 0014). 

AAPA does not show wherein the bit line is made of sputtered tungsten film. However, 
Wolf in the textbook Silicon Processing for the VLSI Era Volume 1: Process Technology 
discloses that sputtering has displaced CVD because of several advantages: 

a. Sputtering can be accomplished from large-area targets, which simplifies the 
problem of depositing films with uniform thickness over large wafers; 

b. Film thickness control is relatively easily achieved by selecting a constant set of 
operating conditions and then adjusting the deposition time to reach it; 

c. Many important film properties, such as step coverage and grain structure, can be 
controlled by varying the negative bias and heat applied to the substrates. Among other 
advantages (Page 335). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to form the bit line of AAPA by sputtering instead of CVD, since as 
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taught by Wolf, many important film properties, such as step coverage and grain structure, can 
be controlled by varying the negative bias and heat applied to the substrates. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fernando L. Toledo whose telephone number is 571-272-1867. 
The examiner can normally be reached on Mon-Thu 7am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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